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Abstract of JP20051 34873 

PROBLEM TO BE SOLVED: To provide a 
method for forming a bell-sliaped projection 
structure by wliicli a bell-sliaped production 
structure can be easily formed on a polymer 
film even when the polymer film has a large 
surface area by an easy method of 
interference exposure via no mask without 
rotating the position of the polymer film or 
without rotating the direction of interference 
exposure. 

SOLUTION: The method for forming a bell- 
shaped projection structure on the surface of a 

photosensitive polymer film 3 aims to form a , 
bell-shaped projection structure on the surface / sy 

of a polymer film 3 having a photosensitive ^ ' 

function. A bell-shaped production structure is 
formed from a surface relief grating structure 
produced by subjecting the surface of a 
polymer film 3 having a photosensitive function 
to interference exposure via no mask to pulse 
laser light 4a, 4b in a wavelength region 
inducing the photosensitive function in the 
polymer film, without rotating the position of 
the polymer film 3 or without rotating the 
direction of interference exposure. 
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[IMIM2] 
[IMIM4] 

mimzTVKy^ym^i^tsmxi±mimLxi^6m^^fj\ ^y^n^y^m^^j^-^j: 
< t i 2-'j^i-hTv'Ky^ym-&mt t vxi^y)immtiRj^mmmi{i^-^x< 

ffiii-^MtoJis*\ 1 0 oi^y^-hjm^xhmmM 1 -4 mtL^^coimzmmcom 
mmm&--\mm3m^fj\ 8o-ry^-h}W±x$ymsmi--5mfifj^c7mzm 

mtit-m^zmmcomyt'\^m'r^^mmml.^m'3mmmMmmM-^m. 
fj^mi^z$mm.^'m^^i'mmm±.^^mmma'mmmmMijm. 

^vi-x-y-^-mK nmytwmmyt^m^^Lx\^i>immi'--8mtifj-m.izm 
hXM^tifzmzfiLxm^mm^mm^^ ^ t t-x^ msm 1-10 toM^i^^^^iit; 

[0001] 
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[0002] 

mmc^'ftim-i-rh ; 1 1= j; i> u y ^- 7 7 ^ ^x^.;k^-^ ^ t 

fflflSji^ffMt-i.e«*n 99 5^(;fgs§^i. ffMSiii>Mfiiw^fflflii 

Surface Relief Grating: ^ SRG ] tW^W^tliSi^ti^h^) b 
[0003] 

^^tXC^M^li^ ±I,Z^ 4 0 0-5 0 0 nmt7r-?r* vHmMU^- 

^i^i-^rv'Ky^ymmi^^:imiz^t£^'9i-^mmbL. soa^, i^ji/xmiii± 

-^ST--mEE|^LT. T*®3t$*l.ittJ; 19. SRG&*t-|>l^ilBS}ii5 (SR 
[0004] 

-3K^T?#lt*t=J;0ffMS^il.sRGfiji^*t-|>ffiiiMSi^rHlB (A) (i. E^it 
iffe^ (A) , isit^m^^jmffl^i^Alf^t (ScH^^i^i^^a) (0) b. rA = A/2 

s i n£?j «^^^LTf3 0. ts^rsiPB (A) imKthfzMzii^ mMmi.?^) i 
xmnm (0) ix%im'r±%<bnx. m^mm (a) ^4^$<ixv^i. tr^. % 

[0005] 

^^^txcom^i^zx ^mi',iHz^j:-jrzsp.G^zm-t^mi. ikio n) ^ (7) coxo 
m^t^^b^-x^h immf^mimm) . 

( 1 ) =F»m±^zx ^]fm$tLi=Fwmcommii. sRGcD^iucomiLbMm-th ( s 
p.GiiTmbTt^-yhiDimmimzh^} . -t^xhh, Tmzi^y{smmm^.tifz 
m^v^3m^^mv^m'MzmwMmti^mz*j. sRG*w§tii>„ 

( 2 ) sRGii, mMMtiM'n^^wmmyxm.w&m (ts) UBy&mm 

mmymmfBV izmLxMmm±-tif)\ mi^mm^^zuzfj^nx. him 
li. m'A^cotm^\-^commmmMm^zmm^:miixv^itzi6X'hi. 

( 6 ) ]fm$tLfz S R Gii , fife»# *i^tgT-|) "9 . }IfaiiB#t=fcV t IB£#tO S R G 
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[0006] 

RG*«snl>fcv^ais#c«^T>^*«^^^/■c*M^^^^ft^if;2#Et3) . sRGff^ 
m$tLhmM^^i'j(^:f]^zxiytmiMm^^^smf^-i:i-:-)i (jm^f) ^zimt. m-y^- 

fS#MM0JC.^fgt§^/-C {f[^#it^M3#Sg) Mass 

fssLT. iMmm'(^m»^TSRGmmMmiimmE.mizm-thmmiM^.^m 

|>Me an Field The o r y^r/l^ ( 5 #EB ) ys,-;^>?(7)^v^(7) 
[0007] 

^iMMti ims(or^^xTi}uT.^m» ■ fii*^«T-#, R-j^mmzmmim 

AMi^t Lxz.<>K7t ■ Hj^Tuffifgcoisii ■ mM-mi^^mmmmx^ i> » s^/^gs 

^iTv^i,, afc. sRomm^y :^~x-?x^ t LxnmLx^y 0 yr ^ y^'bLxm 
mmmiimi-hmMhmi^tixv^i . tfz. mmm^tix^y ^ iv^'^^/tAry- 
^j:mytcoM^tiii'^~'mmc^ytmmm^k LT^o^^f^^. m^Bmiii^mt ixm^h 

s RGS^ttcan-^ffi^^ffit-i t 19 . ^-mmTr^-! x^m~ikmm&?mm 
k bX'm-tmM^j:k'hnhtiXi-^i . 

[0008] 

xmi^tix\ 2-j(^T-mmzxim%^mmmmiiimh . mmsm 
AmmxhD. hoi-^i±, z.y6mT9mmzi5^^x , ^v-rimsEtLxfmmmz. 

m.'^mmmzX 0 S RGSji^ffML. 9 OS@feSii:l>*\ 

, i^^^ffMS^i/sSRG ( llm^B^^Z3te5RT^#S3te^:J;DffM§^^/sSRG) 

I, S RG^Sfa*^ S-^T 2im^-r-ffMS^il>S^il^^lijt (egg-crate-lik 
e structure; fzt ^riy ^ '^mm : TECLSjij fc^ftt-|>*l^*%li ) 

[0009] 

Si^gc^ ^ ^ o -f y ^ - b r-^ V ^ ^ n ^ - b A^'^^it L T 
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^timm'^. >'V^ymMcoi:^^gmcomiRm (mum j^yi^ymTn^fimmii} 

•mm tmt^fj\ m^-tt s r g ^ 2 m^c7)-yt^=F-mmz x d mm- 1 'mtm o 
'mt^hi. ^cofzi^. 'm^tcmmizjfMztLxv^iimm(^~m.'f»mytizx^m 

t&^titzSRGI^ZfjLX. COZ.m.l^'mmz J;DffM$^l=SRGSE3c$* 

^2msio-mM^'mwjmii, imi^h^izmmmw miz^ ±mmcommmm 
mm^im-tit^izii. mmcommmm^mm^imix . Uii^.^^b^h^ 

[0010] 

mixmmni'i:imi-ii:m mff^mimm) rY^y^ym^i^i-^mi'm 
Kt. mssm.ti:^^^im^^mmmzxmm^z^ ^^f-ymit-ti^t^zx'o. 

f»Jl±t;A°^-yffMt-|>^r^£ (f^it:^i;2#EB) . TVKy^zyt^'j-7-y ^ HJ^ff}^ 

m^z. '^m^tmmyttimMi. ^i^co^mzxmm^fmsRGtixmr^i^.. 

y-^yxtixmmtmihmf&i: i^mmmmmmtcm&mf&i-^ijm m 
it^K4#Ei) . mi^(^)TyKy^ymmm^m!^^titzmy&m§miz. mj^w^^- 
ymi-i.-?x^ ^itix=F»mytmo ^ti^zx ^ . uo-yMm-ttum (Am^ 

[0011] 

commwM^<xi.mmz. mi^wMzmmimmm nmmmmm^) m^&t 

!> ; t fj^X^ i>ljmfMil<b^tiX I . 
[0012] 

[f^lt:XiKl] H^i.^lFl®9 8/3 6 2 9 8^v^°y7^-y h 
mff:icm2] sfmi2 0 0 2 - 1 0 5 3 3 9^i.^# 
[fift^i;3] ^^ffl2 0 0 2 - 1 8 2 5 4 
imfMRi] ift^l2 0 0 2 - 1 7 4 7 3 1 ^{^m 

mtf^m^] #rfH2 0 0 3 - 8 2 0 3 s^^m 

[0013] 

imm:mi] ro plus ej (i*) iTe»=JSi-^-y3yxffiM, 200 

3^31^, ^24^, p. 287 

[##lt:Xlt2] rj. Phys. Chem. j 1 9964^, ®10 0^, p. 883 6 

immfMIQ] TApp 1 . Phys. Lett, j 1 9 98^, ® 7 2^, p. 2 0 
9 6 

[##lt:Xifi4] TMol. Crys. Liq. Crys. j 200 O^f^, 1^3 4 5^, 
p. 263 

UmffJcm^] rphys. Rev. Lett, j 1 9 98^, 118 0^, p. 8 9 

UmffScMe] ropt. Mater, j 1 9 9 S^f^, ^9^, P. 32 3 

[0014] 
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[0015] 
[0016] 

^^^iimxh-ox. m^^mmmtimmmwuz^ umi^m^zm^mm^: 

[0017] 

z k i^x^ . mmAzryKy^y^m^^timxiimiiL^^Lx \^i>W:^-^izx ^ ffM§ 

y^^m'p^^ vu^y!miznt^Kmi±'smsi'j^^^j:< t h 20^^!,^ y v-j^g^)- 
tcom^t^xh-^xhxw, 

[0018] 

t/i. fflfaE^^^lly)Jl§t LT{±, 1 oo-^y^-byL- (nm) iilifJ^I. i t ^^if 
SLi\ Mlsi^liMflttS3Sgpy)^§t LTtt, 8 0-^yy-^;^ (nm) 

[0019] 

cm2-lW/cm2T-^-9TC;J;<. P -fi*ffiy)fi*Stt. ^ /-dimi^WMM^ 

m^Lx\^^ ^tfjmtL^\ 

[0020] 

. W:^-^mmmfj^^AM^titzmzn Lxmm.mi?m-ti ; t izt mm 
x%i. 

[0021] 
[0022] 

*^0jt:fcv^T , mmmammm^mm-mjzm^^^tix\^myt'\tm^^^mii. 
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[0023] 

TV'Ky^y^mi^^m^^^tLXii. TYKy^yWrn^ri^tsmxitmi^: . ^^^rt 

i^z^j^'tcK t h i-j^Lx\-^tiiix < . mm. 3imA~'immz7y'Ky^ym^i^tsmx 
iimm^Lx^^m^j^i'imf^^tLh. rYKy^ymn-^^m'Tt^t lxi±, 
TYKy^ym§i:-tts'mximi}Li^ix\-^WA^ iTYKy^yimm^i-^m\ 
si&*t-i. *° u v-Ricij- ) *i|(f at-* !> . 

[0024] 
[0025] 

ryXy^fy#fSiiiM#^^^^^t:fc^^T. ryXy^fytfSt LT(i, r7j;:i^y 
-Ty-yx:::py (-CeH.-N^N-CgHi-) j Mi^t mXli^iiXhtLim 

mmzti-f. ^mrYKy^yimi^x mf^$tLmximiiLim\-^t ztt-x^ i> 
, ryxy^fy#miiM#^^^^^t LTi±. Mx(f, ±mxiimm^m^ix^^^'sm 

St:, ll'@'t»)^LTRJsEtt^W^I>Stti;t:, ryXy^r'yttS^WLTMl.'fk^ 

ifi!i&KjtEs^i> ^tizx^. immzTYKy^ym^i-ttsmximmmx^tLt^mm 
coWTf^"^. ^ y v-^^^t L-cryxy^r>'i'ts^#tfSxii:a5fi&*t-i.^ yv-^ 

i>( rryxy^r-yf-tS^^^^yv-fiSii-j tB^t-|.±l^*^'?)l> ) ^ffli^l> i tt^J; 19 . 
(FiMt:ryXy^:>#tS^^tfaXiigPfi*iSA$ ti/iff^tjto^^^i^^: t'*^^^^ 
^Wmi. TYKy^ymmm-^^WT^^k iXli. TYKy^ym^-t^^y-?- 

f^^^im^-^xmrn^timmcom^^i'^Mm^zm^-^i^k^^x^i. ryxy^r-y 
y v-fig^Ni#MT-xii: 2 mxm^^h^xmm i^tti-x^^. ^(^x 
a^ryxy^fy#ts^*^yv-ii!c^)-i;LTi±, mm. mm^ (.m 

^S^T-J)^*i^, ryXy^r-yg-fS^^^yv-BS^^t LTii, TIEst ( l ) xm^K 
^ryxy^fy-ffS^^r^ y ; t I. „ 
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[0026] 

mtLxii. mm. nv^i-ym {^i-vym. x^^y^, bu^^^y*, rne 
l^ya, rb^^^^U-ya, ^y^^^u-ya, ^^■9-;^^U'ya#) . i/^unv^V 

ym i'^^^^^^yuymm) . rvi-ym {y:L-uym. -f y^vymm) . xnz 

^i4c^S^*M^^i9^/sS^:i;-*W4ixl>„ R.m. N-TfeoT t J; < , M^r-^ 
TuTi;j;v\ Ri. R^tLTfi, t ^.^:^-^^r/^^^'ys x^^ys) t-j) 

[0027] 

RHi-^mmxhh. mmmtLxit. immmmxhtimmzmm^mv^tK 

)m. Jit^^ym. mm^^yM irna^ym. y^^riv^m^ym. ry-;^^ 
^ymt^K) . m.m:^^yf]}Wi-)vm {T)v-n^yf])VTr^-)vm. y^nT)\^^)\^t^ 
ru-!V^^yAfV:n=^!mK(:f) , ^jimyim. ry^m. ry 
fl-t^ym. MbKSS (r;t/^;t/S, i-^nr;l^^;t/S, rU-^PS^f) . y;L';^r 

x)ut^mti:t'^mf^tLi. R^ttTtt. a*iSi^&^*tTv^i>a (-boa 
, yr/m. -(vyr^^~hm^j:H) mitK. ^x^i'Xh-h^mmmxhi . 

[0028] 

^cfc. R3i±. Tyxy^f>#fSt;fe(tl>*JBfito<y^f>lit^M^i*^CT5 [2fi { 

. 4f5 (p-fi) cr,mmzmikLx\.^h.itmitL\\. 

[0029] 

R*ii2jic7)irsa-c-j^i>o ig2ff(7)^r«at LTii. Mi(f, r^i-^uym. y^n 
T)i-^yym. Typya^to2jiiOM'fbJc**^. 2fit^MbJ<iRat, \mmm^^ 

y-ffS^iS^M^ LT V i t ^ Ettt-I. , n t LT ii. 0 T"?) I. i t t 
[0030] 

m-^x. mtm i i ) T-as^isrvxy^fytts^^^yv-ssi^^fc tT(±, 4- ( 

N, N-i^'t Kn=?f>-xf-;i/rsy ) -4 ' -:ibnryXy^r'y^M(;Mi^§^i:*^' 
T-t !> . 
[0031] 

MISx(; { 1 ) xm^tii>rv'Ky^ym^ii-^'ty-?-mii. t F^^>';^a 
^ ii'^i < t i 2^*t-|= 7yxy^2■y^fe||t tT^^ffit-|. i t ^^'T-i !> . 
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[0032] 



[0033] 

mlBst ( 2 ) i^za^^X. Xii. 2fico^«ST-S) MISx*; ( 2 ) ■t-S§ixl>^JtBtt^ 
yv-fiK^^iO-i-fStioTV^I.^ tfz, R^ RfiJi. hKn^yy^tcMtTEJEtt^* 

t-i>s {ii]<\j^>^)mmmmm) xh^. mm^ (2) T-astii>M»i4ty-7- 

m^ii. 2oi0h F^^M^aR^Ett'@'m^^LTV^|,, mlEst ( 1 ) T-HSix 
|,rvXy^r>#fS^W^y-7-j5g^Wi:. m$i^ ( 1 ) T'^Sixl. J; 2'3cot Fn 

^^-^t-s^wtTv^i,, t^-^T. luiaj^: ( 1 ) Tm^ti^TY^y^ym^-^^^y-?- 

[0034] 

h^tzm^xfitrnf^tLi. 2mcom^\:7mmkixii. mm, 7;^^^ys^y)2^l 
coEmmmtymm. v-y n t)v^ v ymmo^ 2 mo^'mM\tymm. r u ^ y^<n 
2 mffm^mmiumm: Ktmf^M , 2 fioigiswbKsat^iiv . r/i-^ 
y^tLTii. Mxh; y^u-y*. x^^-y*. byy^u-y*. xh^y^^y*. 
^yyy^i^yx, A.df-tf;^^i^ys^coiIlMtor;t/^^yatoffi, ^^iKII^^T/L'^U' 

y» Tnh"py«5rt-) tsKtmfi^fih. 2mc^mmAmt'mm^zii\^x 
. i-ynr^L-^pyat ttfi. f?Jx.H\ yyn^^y^y. yyn-^Ti^^y, i-yn 
^y^^yS^f^Wi^ix^o 2fico^#RK'fbJ<«:i^v^T. r')vymtLX\± 
. yx-i^y* {(^Ji.H\ 1, 2-yx-U'y*. 1, 3-yx-^y*, 1, 4-yx 
=~vym:K) i-yl-vyWxKtmfhfih. 

[0035] 

i/s. 2ttfo^sss(:t5MT. mmmtLxii. mm. ^-fnjs^ t ltshm^ 

t°y>^'y. t°yy>^-y, t°ys>>>. t°7>^>^t'to6«ii, ^yF-zL-. =^yyy 
. ryyi^'y. -^y^yi», ^-^yyy. ryy^t-^K^ii^f) . ^xnM^tL 
TSg*Jli^^^tfafSii y^y, ^^-9-y-;^, ^ y^^■tfy■-;^^i;■■^^5H 

4-^=?fy-4H-h°^yii;-i06HS. Kyyy^y. ^y^yyy^y, 4-^ 
=3fy-4H-ynyy^fto«^iiit-) . ^xnlS^t tT^^^JSi^&^tfSHIi ( 
mm. f-:tyxy. f-ry-zi-, -^yf-rywi^. f-r'Jrv'-jv^x'cffysmM. 4- 
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[0036] 

tLTii. M^if, mtyms (^f-;^s, xf-/^a, Tntvps. ^y7°^t7^a. y 

xb^rv-a. ruTt^^iym. -fyrn^n-^v-a^toTyi/n^^atoffi, >'^n7;L'^;L':t 
^^-a^ru-yb^^v-a^rf) , K^g^^^'^;^di-;^a (r;^3^>'^;^d^■-;^a, 
>'^nT;k=?f;b:t=^i^^;L'#-;i-a. Ty-;k:t^i^^;kJJ^'-;L'a^f') ^tWif^^^ti 
!>„ 

[0037] 

Xi^ 2tti^^iiat LTii, 2fti^K'fbJ<Sa*^'iTi L< . 2ttcO^#KK'fb 

7]<*a { N y ^ ya ) ^ieat-* i> „ 

[0038] 

R5i5j;t^-R6ii:, t Fn=^^;«RJ£'mgaT-J)S„ iSt Fn^^il-a^JE'Mga 

tLTii. h^■^^^;^a^;MLTR^Ge^^t-|>aT■■^)i^{f#^;F|lJPfistl^rl^*\ mx. 
^y^T^— ba, x?/b;j^'^^;ba. x;t;°df^a. r^ya, ^;bx?Tba^t'*^'* 

[0039] 

la^-^'T. fffiaj^ (2) T-as^ii-EJEtt^yv-RS^^t LTii, ^-^yyT^^-b^t 
yv-j3g3]\ ^'^;Pd^>^i^^yv-j3!c^]\ ^■x;t;°^>'9^^yv-)i!c^]\ ^'rsy^^^y 

i^■f-^-;^i^^y7-J^g^^^i:■■AW^i^■?.o t?ia5t (2) T-S§^il>Rj£tt 

^yv-fig^^fc t-c{±, yyr^^-bs^^yv-fig^^^iffa lw. 

[0040] 

fifrS^tfi:. luiax^: (2) t-^S^&MJtEft^yv-RJt^H^i^V^T, v^'^yv-T^— b 

9fl^ y v-jig^^t LTii. 1, e-^^tfy^i^yi^'-f y>'r^--h, i, 4-Tb^y 
^pyi>'-f yyr^— 2-y-5^;b-i, 5-^y^yi>'-f yyr^^-b, 3-y-5^;k 
-1, 5-^y^y>>'^yyT^— b, y>^>>^'^yy7^— b^^o!gffiK>^■^yyT^^ 

-b ; -f y^hnyi^'-f yyr^--b, >-^u^^=^)Viy^^/iyr^^~Y. /KSjIsSnbU^ 

y^^'-i" yyr^-- b. /KSj^sjn^yb-y^^w y^-r^-- b, 7KS?Mii>^'yx-;by ^y>>' 
^ y y r - b . 7K*i3sjn r b^y^/b^yb-y^'^yyT^^-b^t^liiiKy'^yyT 

b;2, 4-byyyy''i'yyr^^-b (byb'y-2, 4-y''i'yyr^^-b) . 
2, e-bUb-yy-f yyr^— b. 4, 4 ' -yyx-;b;'<^yy'-f yyr^— b. 2 
, 4 ' -y7x-;b^^yy-fyyr^--b, 4, 4 ^ -y'yx-^bx-ryby-fy^'r 
:t^-b. 2--bn>^yx:i;b-4, 4 ' ->^'-f y yr^— b, 2, 2'-yyx-;b7° 
ny\°y-4, 4 ' -y-f yyr^— b, 3, 3 ' -yy-f;by7x:::;by^y-4, a' 
-y-fyy:t--b, 4, 4 ' -y7x-;bTn^tyy-f yyr^--b, m-7x-yyy 
^yyr^^-b, p-7x-^yy^yyr^^-b. -fy^^y-i, 4-ywyyr^^ 
-b. -fy-fyy-i, 5-yw yyT^--b. 3, 3 ' -y;< b^yy'7x:i;b-4 , 
4 ' -y-f yyr^— b^c7)5r#Ky-fyyr^— b ; ^yyyy-i , 4-y-fyyr 

b , ^y y yy- 1 , 3 -y^ y yr^— hm<?y^mumm'J^ y yr^— b^f^^ 
w^-iiiio y-f yyr^— bjs^yv-is^^t LTii. 2, 4-byyyy-f yyT^- 
- b ^ tm^ffl v ^ 1, ^ t § 1. „ 

[0041] 

ttz. mtl-^ (2) T-HSixl-^JEtt^yv-fiic^i-tii^v^T, y^;bd^>Bg9^^ 7 v- 

ys. 1, 12-bT^y-s. 1, i4-xb7T^y-s, y^-^-m.mc^^mm'J 
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^o^fVr^yw^'^j^-mt mt\i. :^&\^yVT%.y . i, b-'^^^A&vyVT 

[0042] 

^ LT. miaT^ ( 1 ) 'r:m^fihTV<~y^y'^wm^j 
-^-^mWiV^W^. IrrfEjS: ( 1 ) T-5lStil>Tyxy^r'y'tfS^*^y-7-fi£i>t. 
ryxy^f yffS^^ ^ y v-sSc^H:M LTRJsBtt^ ^^i> ^ y v-fig^^ { ^tstt^ y v 
ttC^t:, ^-StcjsEtT, ffllERjtBtt^yv-fiSc^H^^LTMJEtt^^L, fio 

friajt { 1 ) '^m^fihrv<.y^y^}^'^^^j^-mwwy^j'^-mt i ^^m 
wm^yv-j3g^>j t»t-i.Ji^*%i>) im^^^t^^T^i. ^j:is, ^jEwm^ 

y 1 LT ii:|iMT-X(i: 2 ali[±ffl^^i9^i:T^£fflt-|> ^ t ;&it-# I. „ ^ to J; o ^ 

RtGi-fge^y^-fiSj^j^t LT(i, RiGe^yv-fi!cj,^tosst;jiGtTai:iiKt-i>i t 

MJEtt&l4tyv-B£i]-t LTii. MiH\ TyXy^r'ytfS&^tfXXtii^ 
fi^^LTfc/^^, bKn=^ix;«^ii'^^< t^;2o#*LTV^I>^yv-fi£^M rbK 

^1., Kmmm^y^~f£ji^k LTtOb Kn=^^;«^*RJ[EttgS^y-7-fi£i>t L 

f-iyy^-'ja-ji, 1, 3-hu^f-uyy'jz]~/i'. 1, 4-y^yy:^-iv, i, 5 
-^yfyyt-^l-. 1, 6-^^tfy>>'^-;^. l, fyyt-Jl-. 1,9- 

ji-y'Jt-iv. 1, iQ-Tiiyy^-iV. 1, 1 8-:t^^T;^?yi^'^-/^, ^-^^ 

yf-;^^?-y:?-;l/, 2-yf-;l/-l, S-mnyiP^^-jv. 2, 2-yJ^^)V-l . 3 
-7°n7N°y>^':t-;L'. 2-y-?^;L'-2-7°nh7L'- 1 , 3-rur^y=J:^~)V. 2-7^ 
)V-2-:Lf-)V-l , 3-rn)<yyii—)V. S-^i-Jl—l, 5-^y9yyt~)V. 

2- y^^)V-2, A-^y9yyt~)V. 2, A-=Jji^)V-i , s-^y^y'Jt-Ji- 
.1,3, 5-h yyi^^L— 1 , 3-^y^y>^'^-;L'. 2-yi^;k-i, 6-^^^?-y 
i^'^r-yt/. 2-y^;i^-i, 8-^^^yi^'jr-/i^. 2-y^;t/-i, 9-y^yi^'^- 

^'■■^v-y^-;^^y)0^ft^■^-;HIg^^; 1, A-y^u^^^yy^-ji-mcom 

[0043] 

mv^izk h^m-c'^i. Mmmi. *°yxxx;^>^'^-;«^^t t-cii, mm. m 
timmmy^^-^i'f&m^^y^^-jimt . yA>i^^ymmxmmmi^t^. #m 

yx-f■;^^'^-;«^^fc tT(±, x-^^'y^^^f^ h\ Tnh°^y^=^Hf^ K 

, xh^t ^■^y5y^^^^SS^§^i:/-c4^^yxf-^'y^"ya-;^. d^°y7°nt>y^-y 

3- ;^, *i°yT^5yf-^'y^■■y3-;^, ^3J;t^■;i^^^^^iS^§^i:/^3;^°yx-T;^^ 
*WJ^til>, d^°y*7°n7^'by^'^-;«^^t LTti, Miif. e-^Tn^^'by 
. (J-ysVa^^ by^rt"y)ii^^xx-r-;l^^yv-toMlifi^t;j; Ofi^^iiSX^Tn^y 
f ym^V-:i^Xi'fl-yt~)l'mmf^fii> . 

[0044] 

ryxy^ry-ffMiJII^^a^^^t LXli. Wm^ { 1 ) Tm^tLlTVKy^yWt^ 

■t^^y-?-^^^^mv^fzm^m^izx TYKy^ymmiM^m^^i'm 
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Ttt. hKn^>';«&i>^<t4;2^*t-|>7y<y^:>i^fe*t, hKn^^;«t; 

w^i.MjEtt'@'t^a^:^^^< ti>2o:^^i,^yv-Bg3)-tios^#; mm 

[0045] 
[0046] 

^3t:tt^4>^Mii. iS3^Sft^^^^t:j; ^)ffMSiiTi5D. ^toJFM^ffi (^M^S) (i: 

'^^v^)'y97.{zmmx\i-'m^^x. ^^^T^yy. xeya-b^^tfo^a^rt" 
*iW4ixi>„ mimm'^Tmmx\i'^mwm'^^'?v')v'?7.hLx\i. mm\ 
imfvf. mmm%^oMm).zyGy^xmsmK-fh^'cif'X%t. \m:chx\t. mi 

H\ Tj^yL'i.rSK, 7-fehT5K, v -A^)Vt^)Vh.T%.Y (DMF) , VA^JVT'^YT 
SF (DMAc) ^fcorS FS; Tnt^ri b U/t/. a;, y V " h U 

^i;-c^:iby/PS ; - bn^y^r'y, -bn^^y, :ibnx^y^fc7)ribn'fl:^^^)) ; 
^nn4^;bA. y^'nn^^y, y'^nnx^y, nW(M9i. ^'nn^y-ir'y, bU7 
n y y ^r' y ^ f to V ^ p y I kK^bKH^ )£(^)^mm% ^ 3iSSK L T ffl v ^ l> 

[0047] 
[0048] 

M#;wt:ii, N, N-y■y^/^r^r^rs F (dmac) ^ojwffit: 

^MI^^^T. O. l 6fii%«SS:i)lMt. MSS:. HffSt^*S±t7 0°CT-^^x 

[0049] 

^^wfiXM. mmM%i-rmAz:m%^^fmm(nrw^. mw.<nmmmmm,i 
. m.^^z^w^KtMl■m\zn}V7.v-^-^^^^m%^^. %mm.Mm\m^ 

[0050] 

^3tttE^^^Mi^Jl^t tT(±, ^^t^MPIS^l^. mm. 0. l^mdOOnm) 
m± { ^J^if . 0 . 1-50// mgScO*gTO^4jltKt-|> ; t iS^X% h „ iS*[t^^^^M 
iOJ¥^tLT{±. 0. 3/im (BOOnm) Iil± (^JiH\ 0. 3-3 0 /< m ) f*!. i 
t^W^t<. S^^tiiO. 5p.m {5Q0nm) V}±{mUi. 0. 5-2 0/fm)T- 
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[0051] 
[0052] 
[0053] 

m^^^m'i^^mMm-timyt'imji^^kLx. mm. mimzrvKy^ywrn?:^ 

rYKy^ym^^i^tssxiium-hyyxm-^^^'y^mz^m'mt^m^i-^ t ^zx 
mMmm^:mti^tf)^x^i. hh^^. ^mm±. >mwjfi-mtLx 
\i. ^mmtmw)mtwm^i%mth z t t^x% hrndtm^^m^mv^x t i < . 
Miif, ytv')yy9^A7''\^. am^m-mmmzk^mmmm^^m^^hz. 

m^WTf^t Lx\±. >mtmm^?mthtzmM'^t lx , ^mmt. yth^y 
y^^^rvt: ±mmvt.. ±ji^mvttc}i-i^ix\-^^^tmi-ti\\ tea. :iti(,com 
mi. imc^^i^Lx\-^xhx<. 2mi;A±^Lxv^xhxvK, 

[0054] 

{^vix]y~f-mzxi^'»myt) 

?m^^^^mMm(^vvi'7.i'~^~itx$)^^tifmmxh^. m-=x. vt/i-xu— f 
-yttLxii. mMmj^^comm. ttdt. myt'm'jf^i^zmmytvtmm^mM^ 
mximmmm^j:}iizii,tx . ^(^Mmmims.miR-t^^tfj^x^i. mz. ± 

mmMx^j:<xi>. Jvixu-^-itcDmmzmLx. ^^i^ammmmmt^^t 
tio. m^wA^mizmMmmi?%m^^^^kti^mk^x^. mmiza. & 
^-^Myt^tLirvi-xu-^-yt^mytbx . myt^tLtzrvvxiy-^-mmMH'^ t 

. ^^T<^M^ miU. 2%TffM^. 33tei^OP«. Am-ffM^. S^TffM^j: 

ki ij^^t. Mzx^. yemf)'^Mye$tii^vi'Xu~f~y6(D'Am\ mmtm-^i' 
m^zmmmmi%m$^mmMx^j:<xh. mmmj^^m^zn. mwmiz. m^t 
m,^i'mjzm^n.mmi9im^^m^mmco^vi'X.u-^-^mM^fitz^k t:* 
^coxo^z. =F»myt-tir^ji'X]y-^~mi. mfmz. mytim^^mizm^a 
mmimm^^mMmmk ^x^^vixu-r-yexhtui]: < , Esi^^ff^ft^j; d , 

^crMM^m'SMtR-tlZkt^X'^i>. ■t^j:h-h. ^VlX.\y~^-ytkLXii. mtli. 

^yt^vm^m^mm ytmi-f^Myt^tLir^^ixp-^-ytcommm'^^^ 
mizm^'mm^:?im^^mmmxh^^vi'X.i'—f-^^:m^^i^ t fj^x^ . 
=T-m.mmnmmtiiS)'^. m.i}^^Mye^tih^vix]y~-f~m'Sim^m'!rfi'm^zm 
^\mmmm^^mmmmimMMmi-^^vixu~^-mm\^t^kti^x^ 

[0055] 

mv^xv^h{zi,ij^t^h^-f. m3immmmmimthMJH.^mkt£h . 

[0056] 

Lff^io^z. r^)vx.v-^-it(7}m\^zmLx. ^w^iRi^is^fijfflt-i.*!^. 
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[0057] 

J^)VXV-^-±t LX\t. r'^)\.xm^5 x 1 0-*# ( 5 0 0//#) Ji[T^O^^°;^X^'- 

fei>^t*wiLv\ )t)vx\y-^-'}tffv^)vxmffmM±mz%mMvf. mx. 

[0058] 

mmzii. n)V7.v~^-%hLx\±. mill. tfy-'fyr^m^Bm'mtt 

Xl^-T-, X^>'V^-^f-^YAG^'— tf- (Nd : YAGl^-^f-^rf) cOfgi^ [ 
[0059] 

[0060] 

xi±. P-mmmmm^i-mmsmm^vi-x^-^-^.. ttdimm 
^<7yvix v-i'-ytmmxh I o 

[0061] 

Jvuxu-^-^tLxii. mmtmi'mmm-^^mit'mji^^f)\ mm 

«IS^t-|>*i°UV-^^^) Xhhm^, Nd : YAGU— f-tOm2W(rai!g VRM: ■ 
532 nm) <7)p -®3t^t;L'X (vt^l-Xlig : 10ns. B^Ml ■ lOHz) izX^rifl- 
XV-^-m'. Nd : Y AGV-^-ffM2i>FMm& iW.^ : 532nm) c^mm^r^ 
)VX {rVVX.m. 10ns. : lOHz) i |,^^7^;^ P-^f-3fc^Mt:fflU 

I. ; t A^'T-^ h o RMtl4c0^^7^X^— ^-T^Tii:. lSll^i3te#tt^0^^7^X^— 

tib^T. nmMmmm<7^^^)vx.v-^-mwMLtzi93i^{zii\-^x. mmm.(h'\mm 

[0062] 

^i^. rvvx.v-^-%(7ym%LtLx\i. iwx±^^i Q Qu\\z(7Mmx\ as 

iil 0Hz*^/b5 0 0kHzSST-$)S„ 
[0063] 

ttz. r^)V7.v-^-%(r)i&m immm tLx\±. ^mzmm^mv^tiK mm 

. 1 0-1 0 0 0mW/cm2 ( 1 0 mW/c m2- 1 W/c m2 ) S^tOtSTO^'^^iil:!! 

^R-fhzbti^x^h. r^)vx.h'-^-'itffm^min om'N/ cm'^M^xhhb . 
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mtt^m-f^ximma^mMmmm-^ ^ t ^^t-t ^^^±1^*^?) o , i o - 1 o o o m 

[0064] 
[0065] 

zcr)Xot^^mmmzmixii. ^yt^=^»{mm. 2ym^»^. 3iiii.(^)ytmz 
j:l>T^#^t■■) ^zi^ah-i-yh^mmt^^tfjK^^^. 2mii'»mmmii' 

i>ii)MMfl«siia5^ , m tttmmmm^zmmzay h tTffMt-i> ; t ^^'t- 
^i>, M^if. 2^M=^mzx^=^9MW^^; ^cDm.mmmmmi-^^t^zx 

[0066] 

Jvux]y-^-y6co^»mmzmLxii. ^jimc^^mm^mm^m^^i .itfj^x^ i . 

r-<>ix]y-^-ytco^»mytkLxii. lyt'M'f'i^Myt^noii}^. miif 
, mixyr^^tih idtcmf&co'^u^m^x'^d ^ ti)^x^ ^ . mm. jvixu-^- 
^iim.'f'mmzx ^mMtimAzmv^^tL^mmiommmwi:7r^tmxh^. t 
fz. miii. mix7j'.$tit=F'»mytmmimv^xmy6imj^^^mizrvvxu-^-m 
2^^=F»m^^^mut . ifM^timmmm^^tm^mxhi. miiiitfm2 

I^ZiiV^X. lii^Vl-XU-^-yeT^Mit^m^^i^^. 2al±y6m. 2b(i;ND i-j. 
-Yy)V^yyT4) y 4)V9~. 2c{±A/2K ( l/2i!g^K) , 2d(iKTP|g|| 
, 2 eiiBBOSSHli. 2 f ii3 5 5 nmiS;gS7-. 2 gii 5 3 2 nmiS^gS 7-. 2h 
i±A/2K { l/2iS^S) , 2 i{±7°^-b;^°-75^T-, 2 jii:5 3 2nmj!S^S 
5-, 2kiiS5-. 2 1iiVN-7S^-, 2m(i:S5-, 2niiS5-, 3(i@7ttt^ 
4a{±S^-2mtCj;^)MM§tl/iVN7kXP— 4 bii5 ^-2 n t j; 19 

a, 4b) i^Ai^^is, MimmM'jtTms^zmmfitdmmmw^ffMm^^^'t. m 
ix^.^Kmm^thJ-^jv7.v~^-it'fwmwiW)^w.ui^ziiux. m.2 a 
t^h%'iti^titzr^)V7.v~^-mi. ^ )Vf~2hxv-^~m.mm'm^fi. a 

/2«2 c T-p -mitmt s -jg)tJ5!c^)-t Oit*;&^Mb§^l, KTP$Sh1j2 dXW,2<>K 
( 5 3 2 nm) ^iEOS^il. B B 0$Sb^b2 e T-m3?^^lffli!g ( 3 5 5 nm) ifiM 
DOiSil, 3 5 5 nmi^^^S7-2fr-3 5 5nmt0ig^tD7t«KKIt§tl. 532 n 
miS#S7-2 gT-5 3 2 nmi?)}^^^t03^i«J^KMS^l. A/2S2 h fp -®3^;^i^ 
t s -®3^^fi£^^t tOib^^^^-fbS^l. rV-]-T\-^~yy^^~2 iT-p-®3t^03t*M 
Sixfio s -m±(7m-bm^mzKmfU 5 3 2 n mi^^ S^-2jT-532n mcOi^ 

m^fm^mm^K. ^ ^{z^x-2yiXKmfifzm. r^^yzy-2 \ xnmm 

^^t-|>23t^w^°;^x^— tf-3tt^^(t. -Uc7)jvix]y~^-mi^y-2mizx 19 
tf-BiS^-2nt;j;DRM§ii:^cm, 02 T-S^S^ll. J; 
dt:, S7-2m^:j;'9RI^§^^/'^^^°;^X^'— f-)t4a, i3j;t^'S7-2ntj;DRIt 
^i^/S^^7^X^'-^f-3te4b^. FJfSiOAI^^lS£?TMeS^5-^Jl3t^affl±t;T. FJt 

SU*i^) T1±. 02f*§til>j:3 5:f^ieffiiii5 5*\ g3^fS^^^^M3 tc. rslPiAT- 

[0067] 

S2tfcv^T. myt'mjf^m3izjfM^h.x^^m^mmm5ii. mmv^}-y7'v 
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-x^ y^- (SRG) mmi^Lxn'o. mmm. mmAff)tmrmmMmLx 

[0068] 
[0069] 
[0070] 

mm^Kxa^. ^ ^^z^WKitrmf^^^zt^z^y) ^ mmwm (ECLSjt) 

li. mmm'jf^m(?mm{z. ^RGmmr&^Lxi'smiihWMmi^Lxv-^umm. 
mmmmmm^fiitxrio zhfmmxhi . zc^^o^z. mmmmmimc^m 

MtoJi^i f tjtE txmKwm-h z t ffix% i> . 

[0071] 

\imz%m^m:VK mmzn. i-:>mmm.(^-\mMmtLx\i. mm. m^t^s 

Onm (■fy^-^;^) Ji[± (mm. 8 0nm-5 0//m) T-J)I>JFM&*LT V^T t 
j;<. if* L<fi:0. lx<m { 1 OOnm) Iil± (^JiH\ 0. 1 -5 0 ^ § Jit^if 
SL<iiO. 1-1 0//m, #t:0. 5-8//m) gST-fe|,ffi5:|^^^rLTMTt)J;U, 

i-jmmma^mm^izmijmkixii.mm^o. s^mooonm) 

lil±{^J;lH\ 0. 3-1 OOxtm. tft t<i±0. 3-3 0xim. §/^«fSt<{il 
[0072] 

ii. s^e^^iijg (ECLffijg) xhhzt^mtL^^^^y, mm, m^t, ^/i-r^^^. 
ECLSB) x-$i^m^. my^mmi^mmizms^hztii'^xi^. 

[0073] 

$ixTv^i,, m^m^^mmmm&^tiummmmimiziiv^x , mma-^t 
tii^A^ mm. Bfi-igficoi of§gs, mi<ii; m^-w.m5imm) t-s,i> 

[0074] 

zff^x otii'^immmmmm^t^^mmm^^^mii. ^m±^mMmt ixmm 

[0075] 

m^z. imm.{hWMm.mbLx\i. mmm'r^^mffmmt^^xM^fifzmznLxm 
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k ixtmmmt^ z t t-x^ i . 

[0076] 

ano Scope I I I ( T>^'^;^^ yX'y/^^ y bttM) J ^ fi^A F M (ig^ rsl 
[0077] 

: 63 5nm) H4T-^F§fll. J; 5 t:, ^7eeffi^5^W=AI^S-^T , 0JJfMtS 
l^ZiiUX. 7i±U—f-f'-!^~¥ (AIM) . 7a(i;^yX\ 8iiS3fctt^^^i^M ( 

i^iisfl^^i«j§i5^^t-i>ii*s^^^^M) . 9a(i:7=rb^'M^-F mmmin^,) 

mmza^^X. )y-^-r-!^~¥7i±^mXh^. ^SfrU— *f- (iS^: 63 5nm 
^)Mj^.i^h^^->ti. '£Wniz^"yh^tLfzmy6WA^m8lzfm(^AmAm iAMm 

m-. 27° ) x'XMi. mmMWif^msimmifzmmmi. 7*h^M^-F9a 

mm^iim)kkts:nXV^h.. 
[0078] 

mmm'ji^w.khx. mm. mmxzrv<:y^y^mi^^mx\m{tLi^hx\-^ 
i,^^T^zi.mmfixv^hmmm'^Tm^m^fzM3-'^. Nd : YAo^-ip-com 

2?^^tffli;fe (tfe^ : 5 3 2 nm) (i, f IJiItrvXy^r>#tS^^t;SXiii5f4^^LT 

mY.^^^^Ti-Tt*amW:&¥MM(^mxhho^X\ r^JVy^V-^-ltkLX . Nd : 
Y KQV~^~(I^W,T<mm& (iife^ : 5 3 2 nm ) ^flJfflL/-cT?fM3^i&tf 3 k . flil 

o*xi±Mf4^\ v^yy.m-t^,yy.Mzmmm^y^'s,^h:zki}-x% . ititJ;i9 
mm^Kx\^h. 

[0079] 

cw (iiMW^) tf-tLTtOcw (il^W^) Ar^-- f-^tOff^^NVL-X^— tf- 
SfflV^Tffi^flTi^O, SRGSB*W$tl^tT«SM(t, l^eSB (SRGffiB 

flXV^tl. UziS^nX. SRGSji*«Stl/SfIt;. «SLTfiM&m\ ISilBliji^i 

cwP— (^VNVl-X^-iP-T-fel.) k\im:^. h-^vw-^^^<, 

%ii^<. 'mx^<^i^'&-mitx^^.cMmmmh^kifix%h.. ^^)fz>^. r^jvxv 

[0080] 

ox:x mm^zmz) . is^s^^^^MUHM^t-i. t . Hst-^FSixi-iat:. m 
^m\^{zmi^zmn uzm^wmmmmmmm^fih z. k tm& ( x\mm ) § ti 
/s„ sRGaJi^offM^^^xA^o^^in■■i^t^.^Tv^l=EfS|^3^^^o3t-m^l^oa) 
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rA=A/{i±sin£?) ; Aim^rsm. MimmM. enxMm {mmi^(^.con 

[0081] 

t(Dmm^^-tm^mx'h^ . hs (a) itP-m±'&(^mm±Lfzi^izjfm^tifz 
immm^TT^L. as (b) ns-myfmyt^mytLfzM^^zfm^tLfzmmmmiTr. 

[0082] 

i^^^L^iiT-ii. ^^utti^sjgi: , m^(^mm\in^zf^'^fzwmtmmMt<r)i^^m(^x 
mii. mm^titcfj^nfz (H6 (b) ) „ 

[0083] 

men. lymmytxm^^tL^ytmmytiTiint. mmzi^fm^timmmmt 
commiTj^tmv^mxh^. me ia) immytm'mytmytuzi^^c^myt^'m ( 
mm^'brn) xmf&^tifzimmm^^L. me ih) imm±'^m(^mm^Lfzt^-^ 
commm$m m^mmm) x]fM^titzimmm^7j'.ix\-^i. 

[0084] 

^i^iat:. 2m.=F»mitmihts<xi,. mmyt'^m^c'MmimytizXnx 
m^uzmmuzMwifimnmmjmiiiifmt^^ ti}^x^ ^ . Unx. 2m.Tm^ 
t . 1 mimytt ^ ffi^^i9^i> i 1 i 0 . i 19 mmzmm^titzim^mm ( e c l 
mm) xmmmmMifzmmcoimma'^mmumfM.i-^ ^t^-x^ h . 
mmm^ 

[0085] 

liiTt. mmm^zm-:^\^xif.%mii:.mnmzmm-fhtK ^mmn^ti^c^mmm^z 

X'0Mm'&^tith(7^X\i^j:\\. 
[0086] 

mmmi ) 

TV<y^ymmw{TV<y^y'Wm-^^'^j'7-Wjf) tLx. a - (n, n-^- 

t Fn^^X-fyt/TSy ) -4 ' -— bnrvXy-t:> (D 1 s p e r s e Red 1 
9 ; DRl 9) tmvy. iSDRl 9i:, 4 ->^'-f V >-r^^- b t ^ftfi^ 

^J^^^f l>^'^XSS±t:. 7 0°C-r-^^XhLT. J¥S*^l<78 0 0 nm (0. 8// 

m) crM'mm^mm^^Ltz. 

[0087] 

HlT■■^§^^l.m^^t-|.2)^:5RT^^^It3^:^M^fflv^T. iS)\:tt^^^^Jlco|l 

-^-(7}m2<mmSi {'&^: 5 3 2 n m ) top -m^WVVV7. ( p -S3tA7I/X ; A° 
10ns, SO^IL : 1 OHz) ^\mLtz. ttz. -m±ri)VXi ^ n 

S : 5 0 0// J/^NVP;^ (vW-ggt LTtt, *^1 6 OmW/cm2 ) , XWsiHUO ■ 

21' x\ mmLM'jf^m(r)mm(^Mmi.x2m.^^mit^^fz. 2%^^mMW^ 
m,i. 2 o# (EEi^y 3 .y Ywxn. 2 Q 0=^3 '■/]-) ^z^vYLx. 2^-^^wmm 
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[0088] 
[0089] 

&4 0# (KMv-H'yba: 4 0 0>'h yh) tLtzZtmUi. UttMl tM^LT 

2ymTmy6i'€-^f^tz6, mytw^ti'mi^mmi-. immmmtLx, srg« 

[0090] 

immms) 

23te^T*«3te*^T'5/-ct;^. iST^Stt^^^^MoUfflt:. immm^tLX. SRGffi 

[0091] 

(S»J4 ) 

mmm 1 1 RSto^3tettsi]-^M. 2 t^^i^t^j^k 3^i^g& fflv . 2 3^f^T?s^ff3^i3#rES 
^ 1 0 o# iWMr^B 7 Mi : 1 0 0 0 ^ 3 -y f ) t Lfz^kmmi. mmm 1 1 ^at; 
Lx 2 ^MTmm'€-^fz t^^. m^vm'jfi'mmm^z , tmrnm^ tix. s r 

[0092] 

(itKMl ) 

mmm 1 1 N«<7)S3fett^^^^Js, 2 3teSTi?^iS3tegM^fflv . 2 TtsKTi^^iSTtB^rBi 

[0093] 

{ktmm2) 

mmm 1 1 Nac^S)fcttft^>^M, 2 3tsT^^^lt3tgM^ fflv ^-c . 2 )tsTi*^i})tB#rBi 

i: 1 Ofp imM^- a y hm : lOOv-g-yb) t L/i^ tiil^Mi, SIMM 1 t M^LT 

23tmTg^it7tsff->/-ct;^. iiTtfiffi^^i^ntoiifflt;, immmmtLx, srg« 

[0094] 

mmm i -4 ii/'it^w 1 -2 1:*^ . T*S3tsix/cii*i4^^^^ . 

^CO^ffit^ffMS^lZ-cfSegJi^^ffm^ . TNano Scope IIIj[t 

i^'^;Myx7;p^ybas ; afm imi'mtsmmi) ] ^ffluTHSL, s/i, ^co 

) a4T-7K§tll>j;5t;, iti#ft^— ^- (iJg^: 63 5nm) ^TtiSfc LTiiSL 

fz. ^ti^cnmmx&mcoimimi^z7r.ifz. 

[0095] 

H7-1 2lz^ ^ixm, »S^Jl--4i3j;V-itWJl-2(:iiUT. 
S ti/SJS*l4E^^^ll& A F M t j; ^) US t/S^iO^K^^t-. 
[0096] 
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M ^ (nm) 


(%) 
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1 


SRG mmm^m 


8 0 


0 . 6 


2 


SRG mmm^m 


1 8 5 


3 . 2 


3 


SRG mmm^^ 


2 0 0 


6 . 2 


4 


SRG mm&^m 


2 4 5 


10.5 


it 

m 

m 


1 


SRGtiJt^ 


5 


0 . 1 


2 


SRG«5t^ 


3 0 


0 . 3 



[0097] 
[0098] 

immm5) 

mmm 1 1 mmc^m^'m^^^m. u-^-mj^m^^x . i mimmxM (e = o) 

C0«3t:*frT\ 5 0 0 J tOfEMtoEE|t3te3^ft {mmW:^fz 0 tOBSM3^S3^S(i 15.9 

m j/cm2 ) ^^i-immmytiic^P -myt^ . mytmm ■. 2 o# (Ki^^g .y M^ti 

2 0 0 3 -/ N ) vrnMiLfz tzb. m^mm-^Trnffmrnizmmmm^h Lx.mis 
x-^.^tihk'j ^xmmv u - 7 ^'■v-T ^ y ^"f«?t ( s r Gim. ) mm^titz . 

[0099] 

mmm 1 1 nmmmm'rt^m. v-^~m.m^^x . 1 (0=0) 
m^^i^x. 5 00 ju. J (^MMc^mMmm (mmm^tz o c^mMmmn 15.9 

3 0 0^-3 yh) xmnfz h^zb. rn'mwif^mc^mm^zm^mmUt lx. mi a 
■c-5f$ iii> J: a ^HHP u - 7 ^'■v-T ^ y ^'SB ( s R Gmm ) ti^c , 

[0100] 

mmm 1 1 N«i^^3fett^^^^js, v-^~m.mv^x . 1 3fe5KSi£Aif ( = o ) 

(r)mitm^X. 5 0 0 // J coMl^cOK?|f3t3^s {#f4ffl®5!^/t D 15.9 

5 0 0 3 'y h ) xmMiifz tzb. m^Wjti'mcDmmmmmmUt lt , h 1 5 

T-^S ixl> i a ^SfflP y - 7 ^'V-T ^ y^^fSji ( S R Gffijg ) ;&iffM§ ix/s o 
[0101] 

mmm 8) 

mmm 1 1 m<(^mytim^^i'm. u-^-ytm^mv^x . 1 3tmsfiAit (0 = 0) 

m^m^X. 5 0 0 J cOMI^cOEl3|t3te5^ft {#fiffl®^!^fc D i^EBI^Tt^SSfi 15.9 
mJ/cm2) ^^^l>Rfi3fc^, mmm. SOfP {mM>'3•yhm^±3 0 0>'3^yh 
) xwMLfzbzb. myfitm^^^mi^mmmmmmmtLx . mi 6f*§tii>j;3 

^llffl^y-7^->— f^y^m (SRGffijg) *W$^l/io ^fc. tiSRGfijgti: 
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[0102] 

mmim) 

mmm 1 1 ^m(^mytim^^i'm. u-^-ytm^m^-^x . i yt^mrnxMi (0 = 0) 
m^m^T. 5 0 0 // J (/ymmmnimm immmm o mMmmn 15.9 

mJ/cm2) t:^tmmm. S WbI : 5 0# (El'f h MAii 5 0 0 ^ h 'y b 
[0103] 

^fc. m\ 3-1 7ii. ^tim. MtM5-9t;fc^^T. 13temff3^f§tl/-^iS3^ift^ 

'jt^mtK¥m-Mwm-xfMm%^mmx:hh. ft#:ww±, si 3-1 Tti. 

m^'ix. :&SS4^j5-9t:fci^T, 13te5RIS7K$ix/-cS*tt^^^i^JH 13te 
jgSSAI'f { = 0 ) mmt'^X. iSllfS*[tOp-fi3tXiiRS)fc^, FJrSoS)tB§ 

^:^rNano Scope IIIj [T>>'^'/l^-f yX^y/P^ y hftM ; A F M (Si^ 

xm^mm.) i ^fflv^TffigL/sKco^*^s^t-H-?-*i>„ hi 3--i 

t;. p-fi3tS/'ciirai7teiOl7tmS*t;J:liSRGliJgt^ffMii:. 27te^T??^S7tt;j; 

[HHc^ffi#^IJiHI1] 
[0104] 

[02] 02 ii. Hl■C■■^^$i^l>T*|}3^:gM^fflUTS7^:tt^^>^JS^:^^V^X^-f- 

[H3] HSii. Hlt■■SSi^l>T*S3fcgM^fflv^T^3tett^4>^M^;^^°;^x^'— ff- 

2 3tlgT*lt3t§^TffMStll>li)fiSflttffljiai^^t-«^Ht-S)l> . 

[05] 05i±. \'imm')txm^-^hfihm>mmit-}5Hh. M=j;^ffM§tii>p 

$ix/if^@lij§^^^L, 05 (b) {is-fS)ttto)t^lt3tL/;±l^t:ffM§^i/-d^)|affi 
[06] 06ii:. l7tSS)tt-fflMi^^il>)tcoRjffl)t*^t, M^j; OffMSixl.t^g 

m-iky^amm^-twmxm . 06 (a) iimi3t#ftto3t&it3tL/-c±i^tojt3t^ 

'Q^gP (EBI^^C^gP) T-ffMSti^cf^effiBSS^L, 06 (b) iiR®3t^tffic07t^lt3tL 

[07] 07i±. MWlt*^ttl.T^s^lt3K§tl/S^3EttE^^i^M^AFMtCj;0tl^L 
/S^i^^*^5Ft-0T-J)l>o 

[08] 08ii. ^tftW2t*3(t§T?#S7tSix/sS*tt^^^i^Jl^AFM(:J;0IISL 

[09] 09ii. m%mn\zmh^wm%Mifzm3m^'jiTm^hvm[zi.^wm}^ 

/S^c7)^*^^t-0T-*)l>o 

[010] 01 Oii, IIJfiM4t;i5ftl>T*S3t$ti/-c^*l4«^5^^Jl^AFMtj;DISS 
L/i^cO^*^^t-0T-$)S„ 

[011] 01 imm\\zmt^wm%'^Kfim^m^%^m^Kvm\zi.^wm 

[012] 01 2i±, ibSMU;feftl>T^Pff3^iStl/SJS*l4E^i-^ll&AFMtj;^)tlS 
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[H15] HI 5ii, mmmi^zun^imm^wzm^m'j^TmiiAFmzx^m 
mi 6i±, mmm8t.zmiti'mM^i5Kfzmdt]m%^miA¥ut.zi. on 

[0105] 

2 a iiTtii 

2 b ND {-^-h^/I/rVv-T-^ ) 

2 c X/2U{l/2'g,m.) 

2d KTPISbIt 

2e BBOjgH 

2f 3 5 5 nmiS^S5- 

2g 532nmfe^S5- 

2h X/2U{l/2'&m.) 

2i 7V-h*;-^^-f-*f- 

2j 532 nmi^^^S^-- 

2 k 

2 1 

2m S7- 

2 n 

3 g3^ftt^^^^M 

4 a S7-2m(:J; (f-3t 

4 b S7-2 ntCj; OMMStlZ-C^VkXl^— 

5 ISiS^fiiM 

<9 y^7^;^ V~^~it {4a, 4b) OAlt^^S 

6 

7 U—f-^'M^-F 

7 a i^yx 

8 mmm%TW, {iD«Mo««jggps^t-i>^*fts^>i^ji) 

9 a 7 :r h ^"-f ^~ Y 
9 b 7=rh^-^^-K 
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[010] 
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mmm mm m 

ajPfignflTScO*DT4TS 1 - 2 
F^-A(##) 2H025 AA02 ABM AC08 AD03 BH05 CB19 
2H049 AA03 AA13 AA34 AA37 AA48 
2H097 AA20 CA17 LA16 



